The determ ination of the sm all oscillations and steady m otion of a sphere which is im m ersed in a viscous liquid, and which is m oving in a straig h t line, was first effected by Professor Stokes in his wellknow n memoir " On th e Effect of the In tern al F riction of F luids on the M otion of P e n d u lu m s;"* and in the appendix he also determ ines the steady m otion of a sphere w hich is rotating about a fixed diam eter. The same subject has also been subsequently considered by Helm holtz and o th er G erm an w rite rs ; but, so far as I have been able to discover, very little appears to have been effected w ith respect to the solution of problems in w hich a solid body is set in m otion in a viscous liquid in any given m anner, and th en left to itself.
In th e present paper I have endeavoured to determ ine the motion of a sphere w hich is projected v ertically upw ards or downwards w ith given velocity, and allowed to ascend or descend under the action of g rav ity (o r any co nstant force), an d w hich is surrounded by a viscous liquid of unlim ited extent, which is in itially a t rest excepting so fa r as it is disturbed by th e initial m otion of the sphere.
In solving th is problem , m athem atical difficulties have compelled me to neglect the squares and products of velocities, and quantities depending thereon, which involves the assum ption th a t th e velocity of the sphere is always small throughout the m o tio n ; and I have also assumed th a t no slipping takes place at the surface of the sphere. The problem is th u s reduced to obtaining a suitable solution of the differential equation y j ri s Stokes's cu rren t function, and fi is the kinem atic coefficient of viscosity. The required solution is obtained in the form of a definite integral by a m ethod sim ilar to th a t employed by F ourier in solving analogous problems in the conduction of h e a t ; th e resistance expe rienced by the sphere is then calculated, and the equation of motion w ritten down and in teg rated by successive approxim ation on the sup position th a t /i is a sm all quantity. The values of th e acceleration and velocity of the sphere to a th ird approxim ation are found to be p being the density of th e liquid, a th a t of th e sphere, and a its radius.
I t thus appears th a t after a very long tim e has elapsed, the accelera tion will vanish and th e m otion will become steady. T he term inal velocity of the sphere is /X.-1 , which is seen to agree w ith Professor Stokes's result.
If the sphere were projected w ith velocity V, and compelled by means of frictionless constraint to move in a horizontal stra ig h t line, the values of the acceleration and velocity would be obtained from the preceding formulae by expunging the term s fe~kt, -in the expressions for v and v respectively, and th en changing f into
The preceding results can only be regarded as a som ewhat ro u g h representation of the actual motion, for (i) the square of th e velocity has been n eg lected ; (ii) no account has been taken of the possibility of hollow spaces being form ed in the liq u id ; (iii) if th e velocity of th e sphere became large, the am ount of heat developed w ould be sufficient to vaporise the liquid in the im m ediate neighbourhood of the sphere, and the circum stances of the problem would be m aterially changed.
I n the la tte r p a rt of the paper I have considered the problem of a sphere, surrounded by a viscous liquid, w hich is set in rotation w ith given angular velocity, Q, about a fixed diam eter, and sim ilar results are obtained. To a first approxim ation the angu lar velocity is equal to Qe~Kt, where A . is a positive constant, which shows th a t the m otion ultim ately dies away, -V \ .
